Variables that Predict Significant Intracranial Damage in Mild Head Injury by Khan, Adil Aziz et al.
-17-         Pak. J. of Neurol. Surg. – Vol. 16, No. 1, Jan. – Jun., 2012 
 
 
 
ORIGINAL ARTICLE 
 
 
Variables that Predict Significant Intracranial 
Damage in Mild Head Injury 
 
ADIL AZIZ, SADIA AZIZ KHAN, ATIF KAZMI 
Khaleeq-uz-Zaman 
Department of Neurosurgery, Fauji Foundation Hospital, Rawalpindi 
 
ABSTRACT 
Objective:  To identify patients, at risk of intracranial complications, after mild head injury. 
Study Design:  It was an observational study. 
Place and Duration:  Patients received at the emergency department or OPD or referred to Pakistan institute of 
Medical Sciences, Islamabad were included in the study. Pakistan institute of Medical Sciences is a tertiary care 
hospital that recruits patients from Punjab and northern areas. The data was collected over a period of six mon-
ths from 1
st
 August 2008 till 31
st
 January 2009. A total of 206 patients were included in our study. 
Methodology:  Data were analyzed relating to a consecutive series of 206 patients who presented to the emer-
gency department of Pakistan Institute of Medical Sciences, Islamabad. Data was collected through non-pro-
bability convenience sampling. Characteristics studied, were age, gender, mode of trauma, level of consciousness 
and CT scan brain findings. 
Result:  Our study included 206 patients with mild head injury. Their age ranged from 1 to 90 years with a mean 
age of 32.06  19.86 years. Maximum patients (59 patients 28.6%) were in the age range of 21 – 30 years. Only 
34 (16.5%) patients were above 50 years of age and 26 (12.6%) were below the age of 10 years.163 (79%) were 
males and remaining 43 (21%) were females. 124 (60.2%) were due to road traffic accidents, 62 (30.1%) were 
due to falls, 18 (8.7%) were assault injuries and 2 (0.9%) were sports injuries. All patients had a GCS score of 
13 – 15; with a mean score of 14.35  0.902. Majority of the patients (132 patient, 64%) had a GCS of 15, 14 
(6.8%) had a GCS of 14 and 60 (29%) had a GCS of 13. 127 (61.7%) patients presented with vomiting after head 
injury and 79 (38.3%) patients did not vomit. 49 (23.8%) vomited once and 78 (37.9%) vomited on multiple 
occasions. CT scan was done without contrast in all patients. It was reported as normal in 68 (33%) patients, 39 
(18%) had extradural hematoma, 15 (7.3%) had subdural hematoma, 4 (1.9%) showed intracerebral hemor-
rhage, 30 (14.6%) had cerebral contusion, 6 (2.9%) had subarachnoid hemorrhage, 20 (9.7%) had diffuse axonal 
injury and 9 (11.7%) patients had skull fracture. 
Conclusion:  Our study was conducted to derive and validate a set of criteria that could be used to identify 
patients with minor head injury in whom CT could be forgone. It concluded that men, in their twenties, suffered 
from mild head injury, most commonly from a road traffic accident and were more likely to have an intracranial 
surgical lesion, such as an extra dural haematoma. 
Keywords: Mild head injuries, vomiting, CT scan brain. 
 
INTRODUCTION 
Head injury can be defined as any alteration in mental 
or physical functioning related to a blow to the head. 
Loss of consciousness does not need to occur. The 
severity of head injuries most commonly is classified 
by the initial post resuscitation Glasgow Coma Scale 
(GCS) score, which generates a numerical summed 
score for eye, motor, and verbal abilities. A score of 
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13 – 15 indicates mild injury, a score of 9 – 12 indica-
tes moderate head injury, and a score of 8 or less indi-
cates severe head injury. Concussion and mild head 
injury are synonymous.
1
 
 The majority of
 
TBI is classified as mild, and aro-
und 8 – 10% is classified as moderate or severe.2 Pati-
ents with mild TBI have a
 
good prognosis providing 
treatable complications are not missed.
 
Overall mor-
tality in this group is around 0.1% and is associated
 
predominantly with missed intra-cranial haemorrhage.
3
 
Although
 
many patients may return to work after mild 
TBI,
4
 around 50%
 
of survivors have moderate or seve-
re disability as assessed
 
by the Glasgow Outcome Sca-
le (GOS) or the disability outcome
 
scale;
5
 this repre-
sents significant morbidity. 
 In the United States, 1.5 million individuals per 
year suffer from a head injury. Of these injuries, 75% 
are classified as mild.
6
 Almost half of these are chil-
dren less than 15 years old and males out number fe-
males by more than two to one. Most injuries are due 
to a fall (41%), followed by an assault (20%); the 
importance of road traffic accidents increases with the 
severity of injury, they cause only 13% in those atten-
ding hospital but account for a third of patients trans-
ferred to neurosurgery and 58% of deaths.
7
 Road traf-
fic accidents, involving motor vehicle drivers, its occu-
pants, cyclists, and pedestrians are the main risk factor 
for head injuries.
8
 Assaults in economically under-
developed regions and during wartime are other major 
risk factors.
9
 Athletic participation, especially football 
and soccer, is another important cause of these inju-
ries.
10,11
 
 There is evidence that patients with mild TBI can 
be selected for CT scan based on clinical criteria. Two 
such criteria have been developed and prospectively 
validated. The Canadian CT head rule requires a head 
CT for patients with mild TBI and any one of the fol-
lowing: GCS < 15 two hours after injury, suspected 
open or depressed skull fracture ,any sign of basilar 
skull fracture: hemotympanum, raccoon eyes (intra-
orbital bruising), Battle's sign (retroauricular bruising), 
or cerebrospinal fluid leak, oto- or rhinorrhea, two or 
more episodes of vomiting, 65 years of age or older, 
amnesia before impact of 30 or more minutes, dange-
rous mechanism (pedestrian struck by motor vehicle, 
occupant ejected from motor vehicle, fall from ≥ 3 feet 
or ≥ 5 stairs).12 
 The goal of our study was to develop and validate 
a simple set
 
of criteria for identifying patients with 
minor head
 
injury who should undergo CT scanning. 
MATERIALS AND METHODS 
An observational study was carried out at the Pakistan 
institute of Medical Sciences, Islamabad. The data was 
collected over a period of six months from 1st August 
2008 till 31st January 2009 with a total of 206 patients 
included in our study. Data was collected through non-
probability convenience sampling. Patients of all ages 
and both genders, patients with traumatic brain injury 
having a GCS between 13 – 15 were included. Patients 
whose guardian and attendants did not give consent to 
participate in the study, patients with moderate or 
severe head injury, and those with polytrauma were 
excluded. 
 After taking permission from the hospital ethical 
committee all the patients fulfilling the criteria were 
enrolled in the study. Written informed consent was 
taken from the relatives. All patients with a GCS bet-
ween 13 – 15, during the first 24 hours of traumatic 
brain injury were referred for a CT scan to the depart-
ment of radiology at Pakistan institute of Medical 
Sciences and were reported by the radiologist. All 
patients were admitted for indoor assessment and treat-
ment. The relatives were asked questions regarding 
age, mode of trauma and GCS according to the pro-
forma. Data was entered and analyzed using SPSS 12. 
Descriptive statistics were used to calculate mean, 
standard deviation for age and GCS score. 
 Categorical variables included age group, gen-
der, GCS and, anatomical findings of intracranial 
lesion on CT scan. 
 
RESULTS 
Our study included 206 patients with mild head injury.  
 
Age Incidence 
Their age ranged from 1 to 90 years with a mean age 
of 32.06  19.86 years. 
 Maximum patients (59 patients 28.6%) were in the 
age range of 21 – 30 years. Age distribution was as 
follows (Figure 1). 
 
Sex Incidence 
163 (79%) were males and remaining 43 (21%) were 
females. 
 
Modes of Trauma 
Modes of trauma were as follows (Figure 2). 
Variables that Predict Significant Intracranial Damage in Mild Head Injury 
-19-         Pak. J. of Neurol. Surg. – Vol. 16, No. 1, Jan. – Jun., 2012 
 
Fig. 1: Histogram showing age distribution of study group 
(n = 206). 
 
Table 1: 
 
Age Range Frequency Percent 
0 – 10 years 26 12.6 
11 – 20 years 37 18.0 
21 – 30 years 59 28.6 
31 – 40 years 26 12.6 
41 – 50 years 24 11.7 
51 – 60 years 17 8.3 
61 – 70 years 6 2.9 
71 – 80 years 7 3.4 
81 – 90 years 4 1.9 
Total 206 100.0 
 
GCS 
All patients had a GCS score of 13 – 15; with a mean 
score of 14.35  0.902. Majority of the patients (132 
patient, 64%) had a GCS of 15, 14 (6.8%) had a GCS 
of 14 and 60 (29%) had a GCS of 13 (Figure 3). 
 CT scan was done without contrast CT Scan fin-
dings in all patients, the outcome were as follows 
(Table 2). 
Table 2:  CT scan diagnosis in study group (n: 206). 
 
CT Scan Diagnosis Percentage 
Normal 33% 
Extradural hematoma 7.3% 
Subdural hematoma 1.9% 
Intracerebral hemorrhage 14.6% 
Cerebral contusion 2.9% 
Acute subarachnoid hemorrhage 9.7% 
Diffuse axonal injury 11.7% 
Skull fracture 18% 
 
60.2%
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Road traffic accident Falls
Assaults Sports injuries
 
Fig. 2:  Cause of head injury in the study group (n = 206). 
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Fig. 3: Bar graph showing Glasgow coma score of study 
group (n = 206). 
 
DISCUSSION 
Among moderate and severe head injury a poor con-
scious level mandates imaging of the brain but in mild 
C
o
u
n
t 
Glasgow coma score 
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head injury cases we need other predictors that can 
help us in deciding about the CT scanning of brain. 
We conducted this study to evaluate various variables 
as a predictor of intracranial lesion after mild head 
injury. 
 Mild Head Injury occurs as a result of external 
force, with reversible brain damage and without any 
structural damage. It is the most common type of head 
injury people suffer from. Although patients with MHI 
have a good Glasgow coma scale of 13 – 15, they still 
suffer from definite morbidity and mortality. 
 In our study road traffic accidents were the com-
monest cause in adults and fall were more common 
among children. In previous studies most childhood 
head injuries are secondary to falls.13 A smaller num-
ber follow road traffic accidents where, unlike
 
adults 
the majority are pedestrians or cyclists. Assaults are 
rare and
 
occur mostly in infants (non-accidental inju-
ries) and teenagers.
 
Our data supported this distribu-
tion of etiology. 
 In our study 61.7% patients presented with vomi-
ting after head injury and 38.3% patients did not vo-
mit. Our results supplement previous observations that 
vomiting is a common symptom after head trauma, 
occurring in approximately 1 of every 6 patients.
14-16
 
 Approximately two thirds of patients with head 
trauma in the
 
United States are classified as having 
minor head injury
17
 less than 10 percent of patients 
with minor head injury have
 
positive findings on CT 
scanning, and less than 1 percent require
 
neurosurgical 
intervention.
18,19
 The options for
 
evaluation have 
included skull radiography, CT scanning, and
 
observa-
tion in the emergency department or hospital. Several
 
studies have concluded that patients with normal find-
ings on
 
neurological examination and CT scanning can 
be safely discharged
 
from the emergency depart-
ment.
20-22
 CT is the preferred
 
imaging study for pati-
ents with minor head injury, although
 
magnetic reso-
nance imaging (MRI) is more sensitive in detecting
 
subtle lesions.
23
 As MRI becomes more widely avai-
lable, it
 
may have a greater role in the evaluation of 
patients with minor
 
head injury.
24
 
 The question of which patients with head trauma 
should undergo
 
scanning has remained controversial 
since the introduction of
 
computed tomography (CT) 
in the early 1970s. Initially, CT was
 
a scarce resource 
reserved for severely injured patients. As
 
CT scanners 
became more widely available, numerous studies of
 
CT have focused on patients with minor head injury 
who have
 
intracranial lesions. In the early 1990s, seve-
ral retrospective
 
studies of patients with minor head 
injury reported substantial
 
proportions with intracra-
nial lesions on CT (17 to 20 percent).
 
These studies 
included patients with scores of 13 to 15 on the
 
Glas-
gow Coma Scale, indicating little or no impairment in 
consciousness. The
 
authors concluded that CT was 
indicated in all patients with
 
minor head injury.
25-27
 In 
subsequent prospective studies of
 
patients with a score 
of 15 on the Glasgow Coma Scale, the rate
 
of intracra-
nial lesions on CT was much lower (6 to 9 percent).
28
 
 Further studies are required to formulate guide-
lines based on clinical features after mild head injury 
that would predict high probability of an intracranial 
lesion. 
 
CONCLUSION 
Our study derived the conclusion that men in their 
twenties were more likely to suffer from a road traffic 
accident and appear stable with mild head injury but 
apparently harbor a lethal extradural haematoma and 
die from it, if not recognized and treated. By keeping 
in mind the simple predictors such as age, gender, 
mode of injury, and level of consciousness we can ide-
ntify those patients who are at a low risk of intra-
cranial complications and
 
safely discharge them. The 
remainder would form the high risk
 
group requiring 
combination of imaging and admission. 
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